Immunostainings in Nervous System Development of the Nematode C. elegans.
The nematode C. elegans is a useful model organism for studying neuronal development and function due to its extremely simple, well-defined nervous system, translucence, short life cycle, and abundance of genetic tools (WormBase. http://wormbase.org , 2018; WormBook. The C. elegans Research Community. http://www.wormbook.org , 2018). Due to the relative ease of genetic transformation, the majority of studies in C. elegans use transgenes (e.g., green fluorescent proteins) to assess the expression and distribution of specific proteins. In addition, large-scale in situ hybridization studies have described the distribution of mRNAs for thousands of genes throughout development. However, there may be qualitative and quantitative differences between expression of transgenic markers and the endogenous protein. Specific antibodies can be difficult to generate, but once generated antibodies can be used to study protein function and changes in expression and localization during development. Thus, genetic tools and immunohistochemistry are complementary techniques for studying cellular and developmental processes in C. elegans. Protocols for immunostaining in C. elegans are similar to those in other organisms; however, some features of these nematodes provide unique challenges. These include difficulties with antibody generation and access to the nervous system through the cuticle. This chapter describes a basic immunostaining technique that works in C. elegans for a variety of neural antigens in all stages of development to use in conjunction with the many tools available in this simple animal.